In [9] , Scholze and Weinstein show that a certain diagram of perfectoid spaces is Cartesian. In this paper, we generalize their result. This generalization will be used in a forthcoming paper of ours ([6]) to compute certain non-trivial -adicétale cohomology classes appearing in the the generic fiber of Lubin-Tate and Rapoprt-Zink towers. We also study the behavior of the vector bundle functor on the fundamental curve in p-adic Hodge theory, defined by Fargues-Fontaine, under multilinear morphisms.
Introduction
Let R be a p-adically complete Z p -algebra and let G be a p-divisible group over R. LetG be the universal cover of G. This is the functor on Nilp R sending an R-algebra S, on which p is nilpotent, to the inverse limit lim ←− p.
G(S)
where the transition morphisms are given by multiplication by p. When G is connected, this functor, which is a sheaf of Q p -vector spaces, is represented, under some mild conditions (see [9, Proposition 3.1.3, Corollary 3.1.5]) by the formal scheme
, . . . , T
1/p ∞ d
Let k be an algebraically closed field of characteristic p > 0 and let H be a p-divisible group over k of height h and dimension d. The universal coverH lifts uniquely to W (k). Let M ∞ H be the Rapoport-Zink space at infinite level, associated with H. This is the rigid analytic space classifying deformations (up to isogeny) of H together with infinite Drinfeld level structure. In [9] Scholze and Weinstein show that the adic generic fiber of M ∞ H , denoted by M ∞,ad H,η , has a natural structure of a perfectoid space. They also prove that as an adic space it embeds canonically inside the h-fold product ofH ad η and is given by two p-adic Hodge theoretic conditions; The first condition defining a point on a certain flag variety canonically attached to H via Grothendieck-Messing deformation theory and the second condition describing the geometric points as certain modifications of vector bundles on the Fargues-Fontaine curve in p-adic Hodge theory. Now assume that H has dimension 1. In [4] and [5] we have constructed exterior powers of p-divisible groups of dimension at most 1. Using the highest exterior power of H, some ad-hoc arguments special to the highest exterior power, and their classification of p-divisible groups over O Cp (the ring of integers of C p , the p-adic completion of an algebraic closure of Q p ), Scholze- where the horizontal morphisms are given by the determinant morphisms (suitably defined by taking highest exterior powers), and the vertical morphisms are the embeddings to which we alluded above.
In this paper, we investigate the case, where instead of the highest exterior power, we take an arbitrary exterior power of H and generalize Scholze-Weinstein result by proving that the following diagram is Cartesian:
Here the top horizontal morphism is given by using exterior powers of p-divisible groups and a result in [6] , where we show that Drinfeld level structures are preserved under the operation of taking exterior powers and therefore induce a natural morphism from the Lubin-Tate tower to the Rapoport-Zink tower. The lower horizontal morphism is constructed by a careful study of multilinear morphisms of vector bundles on the Fargues-Fontaine curve in p-adic Hodge theory, and using results in [9] and [1] relating universal cover a p-divisible group G to the global sections of the vector bundle (of slopes between 0 and 1) over the Fargues-Fontaine curve associated with G.
Although we employ some similar arguments as in the case of r = h (using the classification of p-divisible groups in terms of vector bundles over Fargues-Fontaine curve), the ad-hoc arguments used by ScholzeWeinstein in the case r = h fail in the general case (note that when r = h, there is an isomorphism ∧ h H ∼ = µ p ∞ ). In the general situation, we had to build a theory of multilinear morphisms of quasi-coherent sheaves over projective schemes and use it to study the behavior of the equivalence of categories, from the category of isocrystals to the category of vector bundles over Fargues-Fontaine curve, under mutilinear morphisms and tensor operations.
The main theorem of this paper (that that above diagram is Cartesian) will be used in a forthcoming work ( [6] ), where we use the wedge morphism on the Lubin-Tate tower (morphism M ∞ H Λ r − − → M ∞ ∧ r H ) to study the -adicétale cohomology of the generic fiber Rapoport-Zink tower. More precisely, in [6] , we study the contribution of the cohomology of the Lubin-Tate tower, via the wedge morphism, to the cohomology of the Rapoport-Zink tower. The p-adic Hodge theoretic description of the Rapoport-Zink tower, given by Scholze-Weinstein, is so far the best available technology for understanding the generic fiber of these spaces, as the moduli interpretation of these formal scheme is lost once we go to the generic fiber. It was therefore important to have a good understanding of the operation of the wedge morphism, which is defined in terms of the moduli property of these towers, on the generic fiber. Another motivation for such a Cartesian diagram comes from the relation to period morphisms. Let us explain this in more details. Let G be a p-divisible group over k of height h and dimension d. The Grothendieck-Messing period morphism is a morphism from the adic generic fiber M ∞,ad G,η to the flag variety of rank d quotients of the Dieudonné module of G (a rank h free W (k)-module). In [3] we have studied various embeddings of flag varieties and in particular, we have shown than using exterior powers, one obtains a closed embedding of P h−1 to the Grassmannian of rank d quotients of a fixed rank h vector bundle, denoted by Gr(h, d). Our main theorem implies in particular that the corresponding diagram of period morphism using exterior powers of p-divisible groups and the closed embedding P h−1 → Gr(h, d) is commutative. One should however note that this diagram is not Cartesian. In another work of ours, we will investigate the necessary modifications for making that diagram Cartesian (e.g., by incorporating the group actions of various reductive groups over these adic spaces in the diagram).
As a byproduct of our work on multilinear morphisms of vector bundles over the Fargues-Fontaine curve and the intermediary steps of the proof of the main theorem, we prove that there is a canonical isomorphism
where for a p-divisible group G over a semiperfect ring R, we denote by E G the associated vector bundle over
. Here, as usual, B + cris (R) is one of Fontaine's period rings appearing in p-adic Hodge theory. The proof of this result, which can be stated without using Rapoport-Zink spaces and their p-adic Hodge theoretic description, requires the machinery of [9] and our proof of the main theorem.
Proof. This follows immediately from the definition. Definition 2.5. Let R be a ring and A an element of M n (R). We say that the rank of A is r if all minors of size r + 1 are zero and all minors of size r generate the unit ideal of R. In other words, we have U r (A) = R and U r+1 (A) = 0. Remark 2.6. (i) Note that the rank of a matrix is not always defined.
(ii) It follows from Lemma 2.3 that the rank of a matrix (when it is defined) is preserved under base change. ♦ Lemma 2.7. Let R be a ring and A ∈ M n (R). Then, rank(A) = r if and only if for all p ∈ Spec(R), rank(A p ) = r, where A p is the image of A in M n (R p ).
Proof.
If rank(A) = r, then by previous remark, A has rank r in all localizations. Now assume that A has rank r in all localizations. This means that U r+1 (A) is zero in all localizations (using 2.4), and so it is zero. Similarly, U r (A) is the unit ideal in all localizations, and so it is the unit ideal.
Lemma 2.8. Let R be a ring and A ∈ M n (R). Then, rank(A) = r if and only if the cokernel of the R-linear morphism : R n → R n defined by A is a projective R-module of rank n − r.
Proof. Let us denote this cokernel by W . Recall that the i-th Fitting ideal, Fit i (W ), of W is the ideal U n−i (A). [10, Lemma 07ZD] states that W is finitely generated projective of rank n − r if and only if Fit n−r−1 (W ) = 0 and Fit n−r (W ) = R, which is equivalent to rank(A) = r Lemma 2.9. Let R be a ring and let
be an exact sequence of finitely generated projective R-modules with W of rank 1 and M and N of the same rank. Let K be the kernel of π. Choose d < rank M . Then we have a canonical exact sequence
Proof. Let K denote the kernel of π, then, it is finitely generated projective and we have a split short exact sequence
and so, since W has rank 1, we have
is exact as desired.
Lemma 2.10. Let R be a ring, A ∈ M n (R) and d < n. Then A has rank n − 1 if and only if the matrix
Proof. Assume that rank(A) = n − 1. Then, by Lemma 2.8, we have an exact sequence
where W is free of rank 1. By Lemma 2.9, we have an exact sequence
where K denotes the image of A : R n → R n and has rank n − 1. The free R-module
and so, again by Lemma 2.8,
. By Lemma 2.7, we can assume that R is a local ring with maximal ideal m and residue field κ. Let r be the rank of A modulo m (that we denote byĀ). ThusĀ is equivalent (over κ) to the matrix I r 0 0 0 (here I r is the identity matrix of size r) which implies that ∧ d A modulo m is equivalent to the matrix
We therefore have:
where the second equality follows from Remark 2.6 (ii). Since d < n, this implies that r = n − 1.
So, U n−1 (Ā) = κ, and therefore the determinantal ideal U n−1 (A) is the unit ideal. In order to prove that A has rank n − 1, we have to show that det(A) = 0. Since there is an invertible minor of size n − 1, by a generalized pivot method (see e.g. [7, 5.9 ]), we can show that A is equivalent to the matrix
and so, ∧ d A is equivalent to the matrix
, this implies that det(A) = 0.
Elements from p-adic Hodge theory
In this subsection we recall some definitions and results from p-adic Hodge theory. (i) A Dieudonné module over R is a finitely generated projective A cris (R)-module M together with A cris (R)-linear homomorphisms
(ii) A rational Dieudonné module over R is a finitely generated projective B + cris (R)-module M with morphisms F and V as above (replacing A with B + everywhere).
(iii) An isocrystal over R is a finitely generated projective B 
We say that N is integral if there is a finitely generated projec-
By abuse of notation, we will denote by F the ϕ-semilinear morphism sending m to F (m ⊗ 1). We will also denote by M σ the base change
Remark 2.14. Note that since A cris (R) is p-torsion-free, F : M → M is injective. In the case of rational Dieudonné modules, F and V (the linear versions) are even isomorphisms. Therefore, a rational Dieudonné module is an isocrystal, by forgetting V . ♦ Example 2.15. Let k be a perfect field of characteristic p and G a pdivisible group over k. Let R be a semiperfect k-algebra, then the finite free
has a natural Frobenius and Verschiebung (extending F and V of D(G)), making it a Dieudonné module over R. The ϕ-semilinear Frobenius
is given by the formula x ⊗ a → F (x) ⊗ ϕ(a).
Definition 2.16. Let R be a semiperfect ring of characteristic p > 0 and let G be a p-divisible group over R. The Dieudonné module of G, denoted by D(G) is the evaluation of the crystal of G on the PD thickening A cris (R) → R. This defines a functor from the category of p-divisible groups over R to the category of Dieudonné modules over R.
Definition 2.17. Let R be a semiperfect ring of characterisitc p > 0. We denote by P R the graded Q p -algebra
Let (N, F ) be an isocrystal over R. We define the graded P R -module
and denote by E N,F (or E N ) the associated vector bundle over Proj P R . Note that the degree d elements of N gr are N F =p d+1 .
Let us fix a complete and algebraically closed extension C of Q p . Recall (cf.
[1] Ch. 6, §6.1) that the Fargues-Fontaine curve is X := Proj P O C /p . Throughout this paper, we will reserve the letter X for this curve.
There is a natural morphism Θ :
Universal cover of p-divisible groups
Definition 2.19. Let S be a scheme and G a p-divisible group over S. The p-adic Tate module of G is the sheaf of
Remark 2.20. Note that we have a canonical isomorphism of Z p -sheaves:
Notations 2.22. Let R be a ring on which p is topologically nilpotent, and denote by Nilp op R the category opposite of the category of R-algebras on which p is nilpotent.
by sending a sheaf F to the sheafification of
where CAff (R,R + ) is the category of complete affinoid (R, R + )-algebras and the direct limit runs over all open and bounded sub-R + -algebras S 0 of S + (for a discussion on the topology of (Nilp
and for more details on the adic generic functor, see [9, §2.2]). Definition 2.24. Let R be a ring on which p is topologically nilpotent and let G be a p-divisible group over R. We will consider G as the sheaf on Nilp 
G(S)
where the transition morphisms are the multiplication-by-p morphism (cf. [1] , Ch. 4, Définition 4.5.1., or [9] , §3). We extend this functor to R-algebras on which p is topologically nilpotent, by sending such an R-algebra S to the limit lim
Let us list some properties of the universal cover that we will use throughout the paper:
Proposition 2.25. Let R be a ring on which p is topologically nilpotent and fix a p-divisible group G over R. We denote by D(G) the Dieudonné module of G over R (when R is semiperfect).
(1) if p is nilpotent in R, then we have a canonical isomorphism
where again T p (G) is the p-adic Tate module of G, seen as a sheaf.
(4) assume that R is an f -semiperfect ring (meaning that the tilt R is f -adic), then we have a canonical isomorphism
(5) let R be a perfect field. Then, the universal coverG lifts uniquely to W (R) and for any perfectoid affinoid
Proof. See [9, §3 and §5].
Remark 2.30. Note that when p is merely topologically nilpotent, we extend the definitions ofG and T p (G) by taking inverse limits over truncations by powers of p. So, in the isomorphism of part (3) of the Proposition, the localization at 1/p is before taking inverse limits. In other words, for a ring R in which p is topologically nilpotent (and not nilpotent), we havẽ
whereas,
and these two inverse limits are not isomorphic. Isomorphism (2.31) yields a canonical embedding of Z p -sheaves:
♦ Remark 2.33. As we said in part (5) 
Proof. This following by combining isomorphisms (2.18) and (2.29), and observing that we have
Lemma 2.36. Let G be a p-divisible group over a perfect field k of characteristic p, and
Proof. This follows from Lemma 3.5.1 and Theorem 4.1.4. in [9] .
Multilinear Theory

Multilinear morphisms of graded modules
In this subsection, we define multilinear morphisms of graded modules over graded rings and show that they induce multilinear morphisms between their associated quasi-coherent sheaves over the Proj.
Notations 3.1. Let Σ and ∆ be sets and : Σ ×r → ∆ a map. Let h ≥ r. We denote by Λ r (or even Λ r if is understood from the context), the following map:
Now, if C is a category, Σ, ∆ : C → Ens are functors and : Σ ×r → ∆ is a natural trasnformation, we can define the natural transformation Λ r in the same fashion. 
We denote by Mult gr (M 1 × · · · × M r , N ) the abelian group of all such multilinear morphisms. We denote by Alt gr (M ×r , N ) (and respectively Sym gr (M ×r , N )) the subgroup of Mult gr (M ×r , N ) consisting of alternating (respectively symmetric) elements. When r = 1, we obtain the usual notion of graded morphism of graded modules. 
The subgroup
Proof. Recall that the isomorphism (3.5) sends ϕ to
if and only if
if and only if Θ(ϕ) is graded. 
Proof. Let f ∈ S d be a homogenous element of degree d and
the special open subset of Y attached to f . For a graded S-module P we haveP | U ∼ = P (f ) and so, it is enough to show that we have a canonical and functorial morphism * Hom
, so, ϕ has degree nd. We send this quotient to the morphism
It is now straightforward to check that all the required conditions are satisfied and thus, we have the desired morphism * Hom
Then there are canonical and functorial homomorphisms
where on the right hand sides we have respectively the group of multilinear, alternating and symmetric morphisms of O Y -modules.
Proof. We will prove the first statement and the other two will be similar (and in fact follow from it). We are going to prove the statement by induction on r. For r = 1, this follows from functoriality of the ( )c onstruction. So, assume the result holds for r and we want to prove it for r + 1. By Lemma 3.4, we have an isomorphism
By induction hypothesis, there is a morphism from the right hand side to
and composing with morphism (3.7), we obtain a morphism to
which is isomorphic to
All these morphisms being canonical and functorial, we obtain the desired morphism
and the proof is achieved.
Multilinear morphisms of vector bundles on the Fargues-Fontaine curve
In this subsection, we show how multilinear morphisms of Dieudonné modules and isocrystals define, in a natural way, multilinear morphisms between their associated vector bundles on the Fargues-Fontaine curve of p-adic Hodge theory.
Throughout this subsection, R is a semiperfect ring of characterisitc p > 0. 
In other words, for all i = 1, . . . , r and all x 1 , . . . , x r (in the appropriate module!), we have
We will denote the B + cris (R)-module of all such multilinear morphisms with
and if the chance of confusion is little, we drop R from the notation. We denote by Alt R (M ×r , N ) (respectively Sym R (M ×r , N )) the subset of Mult R (M ×r , N ) consisting of alternating (respectively symmetric) elements. 
and so we have the following series of equalities:
and the proof is achieved. 
So, we have a homomorphism
Proof. This follows from the definition of graded multilinear morphism and the proposition.
Remark 3.18. We have statements similar to the previous proposition and corollary for alternating and symmetric multilinear morphisms. So, for example, if M is a rational Dieudonné module over R and N is an isocrystal over R, then we have a homomorphism: 
M has a Frobenius F (i.e., is an isocrystal over R) such that the universal alternating morphism of B
+ cris (R)-modules λ M : M ×r → ∧ r B + cris (R) M (m 1 , . . . , m r ) → m 1 ∧ · · · ∧ m r
is a multilinear morphism in the sense of Definition 3.12. Then, this alternating morphism induces a morphism
Proof. If in (3.19) we replace N with ∧ r M , then the image of λ M is an alternating morphism
and therefore, it induces a canonical homomorphism
as desired.
Construction 3.23. Using Notations 3.1, from
we obtain a morphism 
Proof. These homomorphisms are given by composing homomorphisms (3.9) and (3.15).
Remark 3.29. Let R be O C /p. Taking global sections, induces a homomorphism (using the canonical isomorphism (2.18))
whose composition with homomorphism (3.26) is nothing but homomorphism (3.17). ♦
Corollary 3.30. Let M be a rational Dieudonné module over R satisfying the condition of Corollary 3.20. Then, we have a canonical morphism of O X -modules:
Proof. By Proposition 3.25 we have a homomorphism
The universal alternating morphism M ×r → ∧ r M now gives the desired morphism L M .
Multilinear theory of p-divisible groups
In this subsection we recall some constructions and results on multilinear theory of p-divisible groups from [5] , and further develop the theory to study multilinear constructions of the universal covers of p-divisible groups and their adic generic fiber. From now on (until the end of the paper), we will assume that p is an odd prime number. Notations 3.32. We denote by BT h , BT h,≤1 , BT n h and BT n h,≤1 respectively the smooth algebraic stack of p-divisible groups of height h, pdivisible groups of height h and dimension at most 1, truncated BarsottiTate groups of height h and level n and truncated Barsotti-Tate groups of height h, level n and dimension at most 1.
Let us recall the definition of multilinear morphisms of p-divisible groups: Definition 3.33. Let S be a scheme and G 0 , . . . , G 1 , . . . , G r be p-divisible groups over S. A multilinear morphism ϕ : G 1 ×· · ·×G r → G 0 is a system (ϕ n ) of multilinear morphisms of fppf sheaves
, in the sense that for all n, the following diagram is commutative:
Alternating and symmetric multilinear morphisms are defined similarly.
Lemma 3.34. Let S be a scheme and G, G 0 , . . . , G 1 , . . . , G r be p-divisible groups over S. There are canonical homomorphism, functorial in all arguments
Proof. Let ϕ : G 1 × · · · × G r → G 0 be a multilinear morphism. Taking the inverse limit of
and observing that inverse limit commutes with products, we obtain a multilinear morphism
By construction, this homomorphism is functorial in all arguments (as is the Tate module construction). Alternating and symmetric multilinear morphisms are preserved under the homomorphism T p thus defined. 
, the universal alternating morphisms
define an alternating morphism
that is universal in the category of p-divisible groups.
(6) let G be in BT h,≤1 (S). The alternating morphism
given by the universal alternating morphism λ G and using (3.36 ) is universal, i.e., it induces an isomorphism of Z p -sheaves:
(still denoted by ∧ r α) is a Drinfeld level structure.
(8) if k is a perfect field of characteristic p and G is in BT h,≤1 (Spec(k)), then, we have a canonical isomorphism of Dieudonné modules
Proof. This is [6 
Proof. This follows from Lemma 3.34, and the isomorphism of part (3) of Proposition 2.25 (see also (2.31)).
Lemma 3.48. Let R be a ring on which p is topologically nilpotent. Let G, G 0 , . . . , G r be p-divisible groups over R. The following diagrams are commutative:
where the vertical morphisms are induced by the isomorphism of part (3) of Proposition 2.25.
Proof. This follows from the construction of the oblique morphisms. 
Furthermore, if G is already a sheaf, then the above homomorphisms are bijective.
Proof. We will only prove the first statement, as the other two are proven similarly. We will proceed by induction on r. If r = 1, then both statements are true by the construction (universal property) of the sheafification functor. So, assume that we know both statements for r ≥ 1.
Let us denote by Hom pre (F r+1 , G) the pre-sheaf hom group, that is the pre-sheaf that sends U to the group Hom U (F r+1| U , G | U ). Then, again by the universal property of ( ) , we have a canonical homomorphism
which is an isomorphism if G is already a sheaf (in fact if G is a sheaf, then Hom pre (F r+1 , G) is a sheaf).
So, we have homomorphisms Hom pre (F r+1 , G) ind.hyp.
The composition yields the desired homomorphism. By induction hypothesis, and what we said above, if G is already a sheaf, then the above homomorphisms are all isomorphisms. 
Proposition 3.54. Let k be a perfect field of characteristic p and (R, R
Proof. As usual, we will only prove the first statement. Using the above proposition, and by construction of the adic generic fiber functor (Definition 2.23), we only have to show that there is a canonical and functorial homomorphism
where here (and only here!) we denote by G (and similarly for other terms) the pre-sheaf on CAff
where the direct limit runs over all open and bounded sub-R + -algebras S 0 of S + . So, let ϕ :
Fix an open and bounded subrings S 0 of S + . For any n ≥ 1, we have a commutative diagram
and so, we have a multilinear morphism
Therefore, we have a multilinear morphism
Since by [9, Proposition 2.2.2 (i)] the open bounded sub-R + -algebras of S + are filtered, we can distribute the direct limit into the product, i.e., we have a canonical isomorphism
Composing this isomorphism with (3.58), we obtain the desired multilinear morphism
Corollary 3.59. Let k be a perfect field of characteristic p, and 
Proof. The first homomorphism is the composition of homomorphisms (3.35) and (3.55). The other two are given similarly.
Corollary 3.63. Let k be a perfect field of characteristic p, and 
Proof. The first homomorphism is the composition of homomorphisms (3.45) and (3.55). The other two are given similarly. 
Proposition 3.67. Let k be a perfect field of characteristic p, and (R, R
Furthermore, the following diagram, given by the canonical embedding of the Tate module into the universal cover, is commutative
Proof. By Theorem 3.38, the exterior power ∧ r G exists. If in (3.61) we replace G 0 with ∧ r G, the image of the universal alternating morphism λ G : G ×r → ∧ r G (3.40) yields an alternating morphism
which on evaluating at (R, R + ) gives the desired homomorphism T r G,(R,R + ) . Homomorphism L r G,(R,R + ) is given similarly, using (3.65).
Commutativity of the square follows from Lemma 3.48 and the functoriality of the homomorphisms in Proposition 3.54.
Remark 3.72. For a complete affinoid field
is an isomorphism. ♦
The wedge morphism on the Lubin-Tate tower
In this subsection, we use exterior powers of p-divisible groups and the results from last subsection to construct a morphism from the LubinTate space at infinity to certain Rapoport-Zink spaces at infinity. Fix a perfect field k of characteristic p and a connected p-divisible group H over k of dimension 1 and height h.
Recall the following definition:
Definition 3.73. Let X be a p-divisible group over k. Define a functor
by sending R to the set of deformations of X to R, i.e., the set of isomorphism classes of pairs (G, ρ), where G is a p-divisible group over R and
is a quasi-isgoney. Now, recall the definition of the Rapoprt-Zink spaces at infinity:
is an isomorphism. When X has dimension 1, M ∞ X is called the LubinTate space at infinity.
We have the following theorem: As we said at the beginning, H is a fixed p-divisible group over k of dimension 1 and height h. 
is identified with the homomorphism (3.21):
and we have a commutative diagram 
where
Proof. Using commutative diagram (3.79) and Lemma 2.36, it is enough to show that the following diagram is commutative:
The commutativity of this diagram follows from the construction of the horizontal morphisms and the following observation: if θ : A → B is a ring homomorphism and M is a free A-module of rank h, then the following diagram is commutative
is the exterior power of the quasi-isogeny ρ : H × k R/p → G × R R/p, which exists thanks to the functoriality of exterior powers, and their base change property. The level structure ∧ r α is also given by Theorem 3.38 (7) or as the composition (see (3.68))
Over a point x = Spa(K, K + ) ∈ Spa(R, R + ) this composition is an isomorphism, since α and T r G,(K,K + ) are both isomorphisms (cf. Remark RemTateModIsoField). These constructions are functorial and therefore, we obtain the desired morphism
Notations 3.82. Let k be a perfect field of characteristic p and G a p-divisible group over k of height h and dimension d. We denote by
Construction 3.83. As before, assume that the dimension of H is 1, so that ∧ r H exists. We want to construct a morphism
+ ) represent the following short exact sequence of R-modules
where W is a finitely generated projective R-module of rank 1. Since W is projective, (ξ) splits:
and since it has rank 1, we have
Therefore, we have the following short exact sequence:
We define L r (ξ) to be this short exact sequence.
Main Theorem
In this section, we fix an algebraically closed field k of characteristic p and a p-divisible group H over k of height h and dimension 1. 
is of rank h − d. Let D(G) ⊗ R W be the induced finitely generated projective quotient of rank d (see Lemma 2.8) .
(ii) For all geometric points x = Spa(C, O C ) → Spa(R, R + ), the sequence
Moreover, forgetting conditions (i) and (ii) gives a locally closed embed-
Proof. We are not going to repeat the proof here, and refer to [9] for details. We are only going to recall how we obtain such an h-tuple from a point on the Rapoprt-Zink tower. Let (R, R + ) be a complete affinoid
, where (Γ, ρ) is defined over some open and bounded subring R 0 ⊂ R + . The quasiisogeny ρ provides an identificationG R 0 ∼ =Γ, and therefore, we have a morphism
This morphism provides us with h sections ofG ad η (R, R + ) that satisfy conditions (i) and (ii) above. The rank-d quotient thus obtained (condition (i)) is canonically isomorphic to Lie(G) ⊗ R. 
factors through the inclusion
Furthermore, the resulting square As U and W ⊗ C have both dimension 1, i ∞ * U → i ∞ * (W ⊗ C) is in fact an isomorphism and so, the following sequence is exact:
Taking global sections, we obtain the short exact sequence: 
